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R 6WURQJ�FRXSOLQJ�PRGHOV�W\SLFDOO\�PRGLI\�WKH�REOLTXH�
FRUUHFWLRQV�DQG�DIIHFW�WKH�SUHFLVLRQ�=
PHDVXUHDEOHV��WRS�DQG�:�PDVV���+LJK�
VWDWLVWLFV�=�:�VDPSOHV�VKRXOG�UHYHDO�WKHLU�
HIIHFWV�

R 7RS�VHH�VDZ�PRGHOV�SURGXFH�KHDY\�+LJJV�FRPSRVLWH�
VWDWHV��ZLWK�PL[LQJ�RI�&3�HLJHQVWDWHV���/&�FDQ�
GLVHQWDQJOH�WKHVH�WKURXJK�ZLGWK�DQG�%5�
PHDVXUHPHQWV

/DUJH�H[WUD�GLPHQVLRQV�

R 6HH�.DOX]D�.OHLQ�WRZHUV�WKURXJK�LQWHUIHUHQFHV��
SRVVLEOH�JUDYLWRQ�HIIHFWV��PRGLILFDWLRQ�RI�
+LJJV�SURSHUWLHV��QHZ�SDUWLFOHV��W�W��::�

SURGXFWLRQ��HH VFDWWHULQJ�������4XDQWXP�QXPEHU�
GHWHUPLQDWLRQ�DQG�EUDQFKLQJ�UDWLRV�FRPSOHPHQW�WKH�
/+&�SLFWXUH�RI�/('·V�



3K\VLFV�DW�a���� *H9
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DQRPDORXV�WW=���WWγ FRXSOLQJV

VSLQ�FRUUHODWLRQV

◆ 4&'�VWXGLHV

α � WR����IURP�γγ TT��*LJD�=

%)./�G\QDPLFV�WKURXJK�γγ VFDWWHULQJ
3KRWRQ�VWUXFWXUH�IXQFWLRQ

◆ (OHFWURZHDN PHDVXUHPHQWV

◆ 6XUHO\�RWKHU�QHZ�WRSLFV�����QXPEHU�RI�QHZ�
ZRUGV�KHDUG�KHUH��� 7RUVLRQ���
PDJQHWLF�QHXWULQRV��QRQ�FRPPXWLQJ�
VSDFH�WLPH����
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%XW�WKHUH�LV�D�YHU\�VWURQJ�SODXVLELOLW\�WKDW�WKH�
/&�ZLOO�KDYH�D�FUXFLDO�UROH��QR�PDWWHU�ZKDW�WKH�
FKDUDFWHU�RI�QHZ�SK\VLFV�LV��DQG�WKDW ZLWKRXW�
WKH�/&�ZH�ZLOO�QRW�XQGHUVWDQG�WKH�QHZ�SK\VLFV�

/(3�6/&�PDGH�QR�GLVFRYHULHV���EXW�/(3�6/&�
HOXFLGDWLRQ�RI�WKH�60�ZDV�DQ�RYHUZKHOPLQJ�
VXFFHVV����/&�VKRXOG�GR�WKH�VDPH�IRU�%H\RQG�
WKH�6WDQGDUG�0RGHO�
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7KHUH�DUH�VHYHUDO�VSHFLDO�RSHUDWLQJ�FRQGLWLRQV�IRU�
WKH�/LQHDU�&ROOLGHU�WKDW�PD\�DGG�LPSRUWDQW�SK\VLFV�
FDSDELOLWLHV��EXW�DOVR�FUHDWH�H[WUD�FRPSOH[LW\�RU�
FRVWV�����+RZ�VKRXOG�ZH�YLHZ�WKHVH�RSWLRQV"

� 3RVLWURQ�SRODUL]DWLRQ

� *DPPD�JDPPD�FROOLVLRQV
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FURVV�VHFWLRQ�PD[LPXP����

� H � H � FROOLVLRQV

1HHG�IRU�WKHVH�RSWLRQV�WHQG�WR�GHSHQG�RQ�WKH�

SK\VLFV�VFHQDULR�WKDW�ZH�ILQG�RXUVHOYHV�LQ�

� 8VH�RI�/LQHDU &ROOLGHU IRU�;�UD\�V\QFKURWURQ�

UDGLDWLRQ�VWXGLHV
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γ γ &ROOLVLRQV

&DQ�PDNH�γ γ FROOLVLRQV�E\�EDFNVFDWWHULQJ�IURP�KLJK�
SRZHU�ODVHUV�DW�a�����RI�HQHUJ\�RI�H � H � FROOLVLRQV���
5HFHQW�GHYHORSPHQWV�LQ�ODVHUV�DUH�SURPLVLQJ���VSHFLDO�
KDQGOLQJ�QHHGHG�IRU�EHDP�PDVNV��PLUURUV��HWF�

,Q�WKH�FDVH�WKDW�WKHUH�LV�D�ORZ�PDVV�+LJJV��ZH�ZDQW�WR�
PHDVXUH�LWV�ZLGWK�DFFXUDWHO\���/+&�FDQQRW�GR�LW�EHORZ�
����*H9�F

�

�

0HDVXUHPHQW�RI�%5�+������γ γ)    DQG� σ (γ γ +�)  FDQ�JLYH�
Γ G � ����� WR���������IE � � �����7KLV�JLYHV�FRQVWUDLQWV�RQ�XQVHHQ�
+LJJV�GHFD\V�

γ γ      +LJJV DOORZV�WHVWV�RI�&3�YLRODWLRQ�ZLWK�FLUFXODUO\�
SRODUL]HG�γ ¶V��� γ γ      +�RU�$����KHOSV�GLVHQWDQJOH�

3RWHQWLDO�IRU�VWXG\LQJ�ORQJLWXGLQDO�:�VFDWWHULQJ��LQ��γ γ 
FROOLVLRQV���VHDUFKHV�IRU�H[FLWHG�OHSWRQV��ODUJH�H[WUD�
GLPHQVLRQV�

γ γ SURGXFWLRQ�RI�FKDUJLQRV�RIIHUV�FOHDQ�GHWHUPLQDWLRQV�RI�
JDXJLQR�PDVV�PDWUL[�SDUDPHWHUV�

3KRWRQ�FROOLVLRQV�FRXOG�EH�RI�LPSRUWDQFH�LQ�VRPH�
SK\VLFV�VFHQDULRV��EXW�QRW�DV�D�ILUVW�OLQH�QHHG�IRU�
WKH�OLQHDU�FROOLGHU�
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/RZ�HQHUJ\�UXQQLQJ

,Q����IE �
�
���RQH�FDQ�FROOHFW�a���

�
=·V�� DERXW�������

��
�
E�SDLUV���[��

�
W SDLUV�

5HYLVLWLQJ�WKH�=�SROH�ZLWK�WKHVH�VWDWLVWLFV�FRUUHVSRQGV�
WR�a�����/(3�,�UXQV��ZLWK�SRODUL]DWLRQ��� (VWLPDWHG�
LPSURYHPHQWV�LQ�SUHFLVLRQ�=�PHDVXUHPHQWV�

VLQ " θ � ���������������������������
Γ�=��� ������������������������� �����0H9�

5 B 
���� ��5 B ��G ���� ������������ ������

$ B 
���� ��$ B ��G ������������������ �����

2SHUDWLQJ�DW�WKH�::�WKUHVKROG�FRXOG�LPSURYH�WKH�:�
PDVV�DFFXUDF\�WR���0H9 �����IE � � ��

7KHVH�PHDVXUHPHQWV�FRXOG�LPSURYH�6 DQG�7� DFFXUDF\�WR�
DERXW�������;��LPSURYHPHQW���WR�WKH�OHYHO�ZKHUH�WLQ\�
PRGLILFDWLRQV�IURP�KHDY\�QHZ�IHUPLRQV�FRXOG�EH�VHQVHG���
&RQVWUDLQ�QRW�RQO\�60��EXW�6XV\�PRGHOV�

7KHVH�SUHFLVLRQ�PHDVXUHPHQWV�LQGLUHFWO\�SUHGLFW�+LJJV�
PDVV�WR�����DQG�VHYHUHO\�FRQVWUDLQ�PRGHOV�RI�QHZ�
SK\VLFV�

3URSRVDO��1/&��WR�RSHUDWH�D�SLFNRII�EHDP�XS�WR�ñ�
PD[��HQHUJ\��LQ�XQXVHG�WLPH�VOLFHV�RI�PDFKLQH����+LJK�
HQHUJ\��LQWHUDFWLRQ�UHJLRQ�QHDUO\�VWUDLJKW�DKHDG��ORZ�
HQHUJ\�UHJLRQ�DW�ODUJHU�DQJOH�EHQG����7ZR�GHWHFWRUV�
VKDULQJ�FROOLVLRQV����$W�7(6/$���VRPH�UXQQLQJ�DW�
=�SROH��::�WKUHVKROG������´ *LJD�=�µ
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/RZ�HQHUJ\�UXQQLQJ

��
�
EE�SDLUV�DW�=�SROH����

� �
=����FRXOG�EH�RI�

LQWHUHVW��5 � ��$ � ��&.0�SDUDPHWHUV��9 ��� ���%�����ππ��E�����
Vνν �������������% � PL[LQJ�«��

,I�WKHUH�LV�D�ORZ�PDVV�+LJJV��PLJKW�XVH�WKH�ORZ�
HQHUJ\�EHDP�OLQH�DW�HQHUJ\�RI�PD[LPXP�=�+�
SURGXFWLRQ�DV�D�+LJJV�IDFWRU\�² SURYLGH�GHGLFDWHG�
+LJJV�VWXGLHV�ZKLOH�JRLQJ�WR�KLJKHU�HQHUJ\�LQ�WKH�
RWKHU�H[SHULPHQW���:RXOG�ZDQW�PRUH�OXPLQRVLW\�IRU�
WKH�+LJJV�WKDQ�IRU�*LJD�=��

� :KLOH�WKH�XWLOLW\�RI�ORZ�HQHUJ\�UXQQLQJ�GHSHQGV�
VRPHZKDW�RQ�SK\VLFV�VFHQDULR��PRVW�VXFK�VFHQDULRV�
JLYH�VWURQJ�UHDVRQV�WR�GR�LW������,V�WKH�H[SHULPHQWDO�
FRPPXQLW\�VXSSRUWLYH�RI�D�ORZ�HQHUJ\�GHWHFWRU"���
'RHV�LW�UHTXLUH�D�VHSDUDWHO\�RSWLPL]HG�GHWHFWRU"�
:RXOG�WKHUH�EH�D�VWURQJ�LQWHUHVW�LQ�IRUPLQJ�VXFK�D�

FROODERUDWLRQ�IRU�WKLV�SK\VLFV�"



H− H− &ROOLVLRQV

H � H � FROOLVLRQV�FDQ�EH�SURYLGHG��ERWK�ZLWK�ODUJH�
SRODUL]DWLRQ��EXW�DW�VRPHZKDW�UHGXFHG�OXPLQRVLW\����2IWHQ�
FOHDQHU�WKDQ�H

�
H � �

6RPH�6XV\�VWXGLHV��H�J��VHOHFWURQ SURGXFWLRQ�DQG�
SURSHUWLHV��FDQ�EH�LPSURYHG�XVLQJ�SRODUL]HG�HOHFWURQ�
VFDWWHULQJ����6HDUFK�IRU�H�� µ χ  �LI�ν·V�PL[��ZK\�QRW�
VOHSWRQV"�

$�YDULHW\�RI�VHDUFKHV�IRU�QHZ�SKHQRPHQD��
FRPSOHPHQWDU\�WR�H

�
H � ���VXFK�DV�OHSWRQ�FRPSRVLWHQHVV��

VWXGLHV�RI�VWURQJ�::�VFDWWHULQJ��VHDUFKHV�IRU�H[WUD�
GLPHQVLRQV�DUH�PDGH�SRVVLEOH�ZLWK�H � H � FROOLVLRQV�

� 7KH�XWLOLW\�RI�H � H � FROOLVLRQV�ZLOO�GHSHQG�
VRPHZKDW�RQ�WKH�SK\VLFV�VFHQDULR����,I�WKHUH�LV�QR�
6XV\��VHDUFKHV�LQ�H � H � PD\�ZHOO�EH�RI�LQFUHDVHG�
LQWHUHVW�����,W�LV�QRW�WKRXJKW�WKDW�WKH�H � H � IDFLOLW\�
GULYHV�WKH�/&�GHVLJQ�LVVXHV�VWURQJO\��EXW�LW�VKRXOG�
EH�NHSW�LQ�PLQG�GXULQJ�GHVLJQ�

a a



/LQHDU�&ROOLGHU�IRU�V\QFKURWURQ�UDGLDWLRQ

7KH�XVH�RI�WKH�OLQHDU�FROOLGHU�WR�SURYLGH�VKRUW�EXQFK��
KLJK�HQHUJ\�SKRWRQV�JLYHV�QHZ�FDSDELOLWLHV�LQ�PDQ\�
EUDQFKHV�RI�VFLHQFH�²

� VWUXFWXUDO�VWXGLHV�RI�ELRPROHFXOHV�DQG�SDUWLFOHV�DW�
DQJVWURP�UHVROXWLRQV�DQG�VKRUW�WLPHV

� H[SORUDWLRQ�RI�ZDUP�SODVPDV��HTXDWLRQV�RI�VWDWH�LQ�
SODQHWDU\�LQWHULRUV��LRQ�EHDPV�HWF�

� KLJK�ILHOG�DWRPLF�SK\VLFV��H[RWLF�DWRPLF�VWDWHV

� QDQRVFDOH G\QDPLFV�LQ�FRQGHQVHG�PDWWHU��FROOHFWLYH�
HIIHFWV��VKRUW�WLPH�FRUUHODWLRQV��«

� [�UD\�ODVHU�DQG�[�UD\�LPDJLQJ

� IHPWRVHFRQG FKHPLVWU\

%URDGHQLQJ�WKH�VFLHQWLILF�EDVH�IRU�WKH�/LQHDU�&ROOLGHU�
HQKDQFHV�WKH�SURVSHFWV�IRU�LWV�VXFFHVV����2XWUHDFK�WR�
WKH�OLJKW�VRXUFH�FRPPXQLW\��DQG�EXLOGLQJ�D�PDFKLQH�
WKDW�LV�FDSDEOH�RI�XVH�IRU�VXFK�H[SHUPHQWV�LV�RI�
EHQHILW�WR�XV�DOO����6/$&�/&/6�DQG�'(6<�KDYH�
SLRQHHUHG�WKLV�FRQQHFWLRQ���,W�VKRXOG�EH�IRVWHUHG�LQ�
/&�SURSRVDOV�
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:KDW�HQHUJ\�OXPLQRVLW\�ZLOO�
ZH�XOWLPDWHO\�QHHG"

$� +LJJV 6WXGLHV�«

*HWWLQJ�WKH�+LJJV�%5V�LV�FULWLFDO�WR�XQGHUVWDQGLQJ�LWV�
FKDUDFWHU���KLJK�VWDWLVWLFV�VDPSOHV�PD\�EH�QHHGHG�
LI�0 G � ����� LV�KLJK�ZKHUH�IHUPLRQLF�%5V�GHFUHDVH���

0HDVXULQJ�+LJJV�WULOLQHDU VHOI�FRXSOLQJV�LV�D�FUXFLDO�
WHVW�RI�WKH�+LJJV�PHFKDQLVP�DQG�GHWHUPLQHV�WKH�
SRWHQWLDO����+LJK�VWDWLVWLFV�QHHGHG��������IE � � IRU���
���² ����GHWHUPLQDWLRQ��

3UHFLVLRQ�SURILOH�RI�60�+LJJV�UHTXLUHV�KLJK��
VWDWLVWLFV�DW�a����*H9

0HDVXULQJ�WRS�<XNDZD�FRXSOLQJ��WW+��UHTXLUHV�HQHUJ\�
XSJUDGH��!�����*H9��DQG�VXEVWDQWLDO�VWDWLVWLFV�

6XV\�+LJJV��+��$��+
�
��WHQG�WR�EH�KHDY\����:DQW�WR�

VWXG\�WKHVH�LI�WKH\�H[LVW��GHWHUPLQH�PDVV��GHFD\V��
PL[LQJV������7KH�/+&�LV�XQOLNHO\�WR�VWXG\�WKHVH�
VWDWHV���/LNHO\�WR�QHHG���7H9�/&�

6XV\�+LJJV�DQG�WRS <XNDZD FRXSOLQJV�ZLOO�OLNHO\�QHHG�
HQHUJ\�XSJUDGH



(QHUJ\�OXPLQRVLW\�QHHG

%�� ,I�WKHUH�LV�6XV\�«

,Q�WKH�0660��WKHUH�DUH�!�����VRIW�SDUDPHWHUV�LQ�
WKH�/DJUDQJLDQ��LQFOXGLQJ�D�VHW�RI�&3�YLRODWLQJ�
SKDVHV����:H�ZLOO�QHHG�WR�PHDVXUH�WKHP�DOO��QRW�MXVW�
WKH���P68*5$�SDUDPHWHUV��WR�PDNH�FRQWDFW�ZLWK�
WKH�XQGHUO\LQJ�WKHRU\�RI�(:6%���DQG�SRVVLEO\�
VWULQJ�WKHRU\��

7R�GR�WKLV��ZLOO�QHHG�WR�ILQG�DOO�WKH�JDXJLQRV��
VOHSWRQV��HWF���WR�GLVHQWDQJOH�WKH�PL[LQJ�DQJOHV��
SKDVHV��WULOLQHDU�WHUPV�HWF���7KLV�ZLOO�VXUHO\�UHTXLUH�
KLJKHU�HQHUJ\���

,I�WKH�/63�LV�WKH�GDUN�PDWWHU�LQ�WKH�XQLYHUVH��WKLV�
LPSRVHV�VRPH�FRQVWUDLQWV�RQ�/63�PDVV���D�����*H9�
/&�DFFHVVHV�DERXW�����RI�GDUN�PDWWHU�SDUDPHWHU�
VSDFH����FRYHU�LW�DOO�ZLWK�a�����7H9��

*HWWLQJ�WKH�KLJKHU�PDVV�VXSHUSDUWQHU VWDWHV��DQG�
WKH�KHDYLHU�6XV\ +LJJV��ZLOO�OLNHO\�UHTXLUH�HQHUJ\�
XSJUDGH�WR�DW�OHDVW���7H9���,W�LV�LPSRUWDQW�WR�
EXLOG�WKLV�XSJUDGH�FDSDELOLW\�LQWR�WKH�GHVLJQ�



(QHUJ\�OXPLQRVLW\�QHHG�

&� ,I�QRQ�6XV\�SK\VLFV�EH\RQG�WKH�60

7KH�VWDWHV�LQ�VWURQJ�FRXSOLQJ�PRGHOV�WHQG�WR�EH�KLJKHU�
LQ�PDVV�WR�HYDGH�WKH�SUHFLVLRQ�FRQVWUDLQWV�IURP�=�
SROH�PHDVXUHPHQWV�

$QRPDORXV��WW+��FRXSOLQJV�DUH�W\SLFDO�FDVH��WR�UHDFK�
QHHGHG�VHQVLWLYLW\��QHHG�KLJK�OXPLQRVLW\�DQG�KLJKHU�
HQHUJ\�

6WURQJ�FRXSOLQJ�PRGHOV�PRGLI\�:� :� VFDWWHULQJ����
1HHG�!�� 7H9 WR�H[WHQG�/+&�UHVXOWV�

([WUD�8����JURXSV�SUHGLFW�DGGLWLRQDO�=·�VWDWHV���/&�
VHQVLWLYH�WR�a��;�FP�HQHUJ\��VR�����*H9�/&�LV�DERXW�
VDPH�VHQVLWLYLW\�DV�/+&����5RXJKO\�GRXEOH�UHDFK�ZLWK���
7H9�/&�

3UREHV�IRU�ODUJH�H[WUD�GLPHQVLRQV���� ..�VWDWHV��QHZ�=·��
SRVVLEOH�VSLQ���VWDWHV��γ�PRQRMHW�ILQDO�VWDWHV��� DOO�
EHQHILW�GLUHFWO\�IURP�DGGHG�HQHUJ\����1HHG�/&�HQHUJ\�
RI���7H9�WR�LPSURYH�WKH�/+&�UHDFK"

1RQ�6XV\�H[WHQVLRQV�WR�60�ZRXOG�OLNHO\�
EULQJ�QHHG�IRU�KLJKHU�HQHUJ\�/&�



(QHUJ\�OXPLQRVLW\�QHHG

7KH�/&�����*H9�SURJUDP�LV�ULFK�DQG�UHZDUGLQJ��
EXW�WKHUH�LV�HYHU\�OLNHOLKRRG�WKDW�SK\VLFV�ZLOO�
GULYH�HQHUJ\�LQFUHDVH���$�OLQHDU�FROOLGHU�SURMHFW�
VKRXOG�EH�VHHQ�DV�DQ�HYROXWLRQDU\�HIIRUW�WKDW�
KDV�D�ORQJ�OLIHWLPH��VHYHUDO�SKDVHV�DQG�
H[SDQGLQJ�HQHUJ\�UHDFK�

6HYHUDO�PHDVXUHPHQWV�DUH�OLNHO\�WR�QHHG����·V�
IE �

�
�����7KHUH�ZLOO�EH�D�YDULHW\�RI�PDFKLQH�

VHWWLQJV�QHHGHG�WR�H[SORUH�WKH�QHZ�SK\VLFV�
�GLIIHUHQW�HQHUJLHV��VHYHUDO�SRODUL]DWLRQV��
SRVVLEOH�γ γ UXQV��«�������7KH�WRWDO�UXQ�SODQ��WLPH��
HQHUJ\��EHDPV��QHHGHG�IRU�VRPH�VFHQDULRV�RI�
SK\VLFV�VKRXOG�EH�GHYHORSHG�� &RPSURPLVHV�ZLOO�
EH�QHHGHG��



6RPH�VFHQDULRV

:KDW�ZH�QHHG�IURP�/LQHDU�&ROOLGHU�H[SHULPHQWV�
GLIIHUV�ZLWK�KRZ�SK\VLFV�UHVXOWV�IURP�/(3���
7HYDWURQ��/+&��%�IDFWRULHV�SOD\�RXW�«���IRU�H[DPSOH��

�� 7KHUH�LV�D�+LJJV�EHORZ�����*H9�DQG�HYLGHQFH�
IRU�6XV\�IURP�7HYDWURQ�/+&�

DW�a����*H9��DQG�EHORZ����PHDVXUH�WKH�+LJJV�
SURSHUWLHV��ZLGWK��TXDQWXP��V��%5V��VHOI�
FRXSOLQJV

PHDVXUH�WKH�DFFHVVLEOH�6XV\�SDUWLFOHV�PDVVHV��
4�V��PL[LQJV�WR�GHOLQHDWH�WKH�JHQHULF�6XV\�
PRGHO�

DW�a���7H9���ILQG�WKH�UHPDLQLQJ�VSDUWLFOHV�DQG�
KHDY\�+LJJV���GHWHUPLQH�WKH�IXOO�VRIW�6XV\�
/DJUDQJLDQ�DQG�FRQQHFW�WR�WKH�QDWXUH�RI�SK\VLFV�
DW�PXFK�KLJKHU�VFDOHV�
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6FHQDULRV�

��� 7KHUH�LV�D�+LJJV�EHORZ�����*H9 DQG�QR�
HYLGHQFH�IRU�6XV\�

DW�a����*H9�DQG�EHORZ���PHDVXUH�WKH�+LJJV�
SDUDPHWHUV�ZLWK�DV�JRRG�DFFXUDF\�DV�SRVVLEOH����
7KLV�LV�FULWLFDO�WR�SUREH�QRQ�60�HIIHFWV�GLUHFWO\�
LQ�WKH�+LJJV�VHFWRU�

5HWXUQ�WR�WKH�=�SROH�DQG�::�WKUHVKROG�WR�
PDNH�ELJ�LPSURYHPHQWV�RQ�WKH�SUHFLVLRQ�
PHDVXUHPHQWV�WR�KHOS�SRLQW�WKH�ZD\�WR�QHZ�
SK\VLFV�EH\RQG�WKH�60����

0HDVXUH�DQRPDORXV��::9�FRXSOLQJV�DFFXUDWHO\�

DW�a��7H9�RU�DERYH��VWXG\�DQRPDORXV��WW+��
FRXSOLQJV��VHHN�GHYLDWLRQV�LQ�::�VFDWWHULQJ��VHHN�
GLUHFW�HYLGHQFH�RI�VWDWHV�IURP�VWURQJ�FRXSOLQJ��
ODUJH�H[WUD�GLPHQVLRQV��HWF����+LJK�HQHUJ\�ZLOO�EH�
NH\�KHUH�



6FHQDULRV�

��� 7KHUH�LV�D�+LJJV�DERYH�����*H9 DQG�QR�
HYLGHQFH�IRU�6XV\�
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DW�a����*H9�DQG�EHORZ����1RZ�ZLOO�KDYH�WURXEOH�
PHDVXULQJ�+LJJV�%5V�DSDUW�IURP�::�==����
'HWHUPLQH�+LJJV - � � ���'LUHFW�PHDVXUH�RI�Γ � IURP�
γγ VFDWWHULQJ�PD\�EH�FUXFLDO���&3�YLRODWLRQ"�

5HWXUQ�WR�WKH�=�SROH�DQG�::�WKUHVKROG�WR�KHOS�
SRLQW�WKH�ZD\�WR�QHZ�SK\VLFV�EH\RQG�WKH�60����

1RWH�WKDW�LQ�WKLV�FDVH��WKRXJK�ZH�OHDUQ�OHVV�
DERXW�WKH�+LJJV�IURP�LWV�GHFD\V��WKH�/&�LV�VWLOO�
EHWWHU�WKDQ�WKH�/+&��RU�DQ\�RWKHU�FROOLGHUV
EHIRUH�D��µ &ROOLGHU DW�WKH�+LJJV SROH�

DW�a��7H9�RU�DERYH��DQRPDORXV��WW+��FRXSOLQJV��
GHYLDWLRQV�LQ�::�VFDWWHULQJ��HYLGHQFH�RI�VWDWHV�
IURP�VWURQJ�FRXSOLQJ��ODUJH�H[WUD�GLPHQVLRQV��HWF����



6FHQDULRV�

��� 7KHUH�LV�QR�+LJJV�DQG�QR�HYLGHQFH�IRU�6XV\�

DW�a����*H9�DQG�EHORZ���&ORVH�WKH�LQYLVLEOH�+LJJV�
�DW�/+&��ZLQGRZ�DQG�RWKHU�ORRSKROHV����3UREH�WKH�
DQRPDORXV�::9�DQG�WRS�FRXSOLQJV�����

5HWXUQ�WR�WKH�=�SROH�DQG�::�WKUHVKROG�IRU�
SUHFLVLRQ�PHDVXUHPHQWV�WR�KHOS�SRLQW�WKH�ZD\�IRU�
QH[W�VWHS�LQ�WKLV�QRQ�60�ZRUOG��

�� +DYH�+LJJV��6XV\��DQG�RWKHU�QHZ�SK\VLFV�
VLJQDWXUHV�DOO�WRJHWKHU�

7KH�ZRUOG�LV�VR�FRPSOH[�WKDW�WKH�/LQHDU�&ROOLGHU
ZRUNV�IRU�\HDUV�WR�XQUDYHO�WKH�QHZ�SK\VLFV������
7KH�/&��ERWK�DW�����*H9�DQG�DERYH�DUH�HVVHQWLDO�
IRU�SURJUHVV��



6FHQDULRV�

$UH�WKHUH�VFHQDULRV�LQ�ZKLFK�WKH�/LQHDU�&ROOLGHU�
LV�QRW�QHHGHG"

,�WKLQN�QRW�² LQ�VFHQDULRV�H[DPLQHG��WKHUH�DUH�
LGHQWLILHG�SKHQRPHQD�WKDW�QHHG�WR�EH�VWXGLHG�
ZLWK�WKH�ZHOO�FRQWUROOHG�LQLWLDO�VWDWH�DFFHVVLEOH�
IURP�H

�

H � FROOLVLRQV��VWDUWLQJ�DW�����*H9�

,Q�WKH�HYHQW�WKDW�ZH�VHH�OLWWOH�QHZ��RQO\�+LJJV�
RU�QRWKLQJ���ZH�VWLOO�KDYH�WR�XQGHUVWDQG�ZK\�WKH�
60�ZRUNV�VR�ZHOO��DQG�WKLV�UHTXLUHV�FORVLQJ�
ORRSKROHV�LQ�/+&�VHDUFKHV��UHILQLQJ�SUHFLVLRQ�
PHDVXUHPHQWV��DQG�SURELQJ�IRU�QHZ�SKHQRPHQD�
WKDW�ZRXOG�HVFDSH�/+&�

%XW�WKH�GHWDLOHG�FKRLFHV�RI�HQHUJ\��FROOLGLQJ�
SDUWLFOHV��SRODUL]DWLRQ��ZLOO�GHSHQG�RQ�WKH�
VFHQDULR�1DWXUH�JLYHV�XV��� 7KH�/LQHDU�&ROOLGHU�
SURMHFW�QHHGV�WR�UHWDLQ�WKH�IOH[LELOLW\�IRU�
HYROYLQJ�IURP�WKH�LQLWLDO�a����*H9�VWDJH�WR�
PHHW�WKH�QHHGV�



+RZ�GRHV�WKH�ZRUOG�
FRPPXQLW\�SURFHHG"
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�� 7LPHOLQHV�

¾ :H�H[SHFW�7HVOD�GHVLJQ�UHSRUW�LQ�VSULQJ�������GHFLVLRQ�
����"��

¾ -DSDQ�-/&�SURSRVDO�LQ�IHZ�\HDUV��

¾ 86�1/&�5	'�RYHU�QH[W�����\HDUV�OHDGLQJ�WR�SURSRVDO
$OO���UHJLRQV�FRQGXFWLQJ�VWXGLHV�RI�SK\VLFV�SULRULWLHV
IRU�QH[W�a���\HDUV�GXULQJ�FRPLQJ�\HDU�

$OWHUQDWH�QHZ�SURMHFWV�

� P�6WRUDJH�5LQJV�FRXOG�RQO\�EH�UHDG\�IRU�GHFLVLRQ�
a���������

� P &ROOLGHU RU�PXOWL�7H9�HH�FROOLGHU RQO\�PXFK�ODWHU�LQ�
WKDW�GHFDGH���

� 9/+&��QHHGV�SK\VLFV�LQSXW�IURP�/+&�/&�DQG�
GHYHORSPHQW�RI�FRVW�HIIHFWLYH�PDJQHWV�

� 9HU\�ODUJH�XQGHUJURXQG�ODERUDWRULHV

⊕ &(51�LV�HYDOXDWLQJ�LWV�IXWXUH�EH\RQG�/+&



+RZ�GR�ZH�SURFHHG"

����6KRXOG�WKH�/&�EH�WKH�QH[W�ZRUOG�PDFKLQH�DW�KLJK�
HQHUJLHV"

● ,�EHOLHYH�LW�LV�LQHYLWDEOH�WKDW�WKH�/&�GHFLVLRQ�LV�WKH�
QH[W�WKDW�PXVW�EH�WDNHQ�E\�WKH�ZRUOGZLGH�FRPPXQLW\���
:H�DUH�GHYHORSLQJ�UHDO�SURSRVDOV�LQ�WKH�YHU\�QHDU�
WHUP�����3RWHQWLDO�DOWHUQDWLYHV�DUH�PXFK�IXUWKHU�LQ�WKH�
IXWXUH

● ,W�PD\�EH�WKDW�QRW�DOO�UHJLRQV�ZLOO�SURSRVH�D�/&�LQ�WKHLU�
UHJLRQ��RU�LW�PD\�EH�WKDW�ZH�ZLOO�QRW�FRQYLQFH�
JRYHUQPHQWV�WR�VXSSO\�WKH�IXQGLQJ�QHHGHG���%XW�ZH�ZLOO�
UHDFK�D�GHFLVLRQ�VRRQ��

● :H�VKRXOG�H[SHFW�DW�PRVW�RQH�OLQHDU�FROOLGHU�LQ�WKH�
ZRUOG�

● :RUOGZLGH�VXSSRUW�IRU�WKH�/&�FRQFHSW��VRPHZKHUH��
ZLOO�EH�HVVHQWLDO�LI�LW�LV�WR�VXFFHHG�����$UJXLQJ�DJDLQVW�
WKH�/&�ZLOO�OLNHO\�QRW�HQKDQFH�WKH�SURVSHFW�IRU�D�
VXEVHTXHQW�ODUJH�SURMHFW�

● 3DUWLFXODUO\�LQ�WKH�86�FRPPXQLW\��ZH�PXVW�HQJDJH�WKH�
/&�TXHVWLRQ��DQG�FRQVHTXHQFH�RI�RSWLQJ�IRU�RWKHU�
SDWKV���6QRZPDVV������DIIRUGV�WKH�FKDQFH�WR�
FRQIURQW�DV�D�FRPPXQLW\�

● /&�VKRXOG�QRW�EH�WKH�ODVW�IURQWLHU�DFFHOHUDWRU�LQ�WKH�
ZRUOG���7KHUH�LV�URRP�� DQG�QHHG�� IRU�FRKHUHQW�
LQWHUQDWLRQDO�SODQQLQJ�



+RZ�GR�ZH�SURFHHG"

��� ,V�WKH�/LQHDU &ROOLGHU WRR�H[SHQVLYH"

● 2QH�KHDUV��SDUWLFXODUO\�LQ�WKH�86��WKDW�WKH�OLNHO\�
FRVW�RI�WKH�/&�LV�WRR�ODUJH�WR�VHOO�WR�WKH�
JRYHUQPHQW�

● ,�EHOLHYH�WKDW�$1<�IXWXUH FROOLGHU RI�DQ\�RI�WKH�
W\SHV�ZH�KDYH�EHHQ�GLVFXVVLQJ�IDOOV�LQWR�DW�OHDVW�
FRPSDUDEOH�FRVW�FDWHJRULHV���6R��WKLV�LVVXH�LV�QRW�
IRU�WKH�/&�DORQH��EXW�LV�HQGHPLF�WR�+(3�IXWXUH�
SURJUHVV�

● 7KH�FRVW�RI�WKH�/&�LV�VHHQ�E\�VRPH�DV�WKH�SULPDU\�
GULYHU�WRZDUG�WKH�LQLWLDO�VWDJH�DW�a����*H9���7KH\�
DVN���´:LOO�VXFK�D�VWDJH�DGGUHVV�WKH�FUXFLDO�QH[W�
TXHVWLRQV"�µ

7KH�TXHVWLRQ�RI�ZKHUH�(:6%�FRPHV�IURP LV�WKH�
PRVW�FUXFLDO�TXHVWLRQ�EHIRUH�XV ² DQG�ZH�DUH�
FRQILGHQW�WKDW�WKH���� *H9 /&�ZLOO�JLYH�XV�SRZHUIXO�
XQGHUVWDQGLQJ�RI�KRZ�LW�ZRUNV����:H��EHOLHYH�WKDW�
WKH�/+&�ZLOO�QRW�JLYH�XV�IXOO�XQGHUVWDQGLQJ�����,W�LV�
OLNHO\�WKDW�XSJUDGHV�WR�WKH�/&�ZLOO�EH�QHHGHG�LQ�
IXWXUH��EXW�WKH�ILUVW�SKDVH�LV�WKH�EHVW�EHW�ZH�FDQ�
PDNH�WR�SURYLGH�ZLQGRZV�WR�WHOO�XV�ZKHUH�WR�JR�QH[W�

● &RVW�LV�D�IDFWRU��DQG�ZH�PXVW�SUHVV�DOO�ZD\V�WR�
FRQWURO�LW����%XW�ZH�PXVW�QRW�ORVH�VLJKW�RI�WKH�
SUREDEOH�QHHG�IRU�IXWXUH�HYROXWLRQ�LQ�WKH�GHVLJQ�



+RZ�GR�ZH�SURFHHG"

�� :KHUH�ZLOO�WKH�/&�EH"

● 0RVW�DGKHUHQWV�RI�D�/&�VD\�WKDW�WKH\�ZDQW�WKLV�
PDFKLQH��DQG�DUH�KDSS\�IRU�LW�WR�EH�DQ\ZKHUH�LQ�WKH�
ZRUOG����%XW��,�VXVSHFW�WKDW�ZKDW�WKLV�XVXDOO\�UHDOO\�
PHDQV�LV�WKDW WKH\�ZDQW�LW�LQ�WKHLU�UHJLRQ��ZLWK�
VXEVWDQWLDO�FRQWULEXWLRQV�IURP�RWKHU�UHJLRQV�

● ,W�VHHPV�OLNHO\�WKDW�LQ�IDFW�WKH�VWURQJHVW�IDFWRU�IRU�
VLWLQJ�WKH�/&�ZLOO�EH�D�GHFLVLRQ�E\�RQH�UHJLRQ�WR�SD\�
PRVW���a����""��RI�WKH�FRVW�

● 7KH�/&�KDG�EHWWHU�EH�D�ZRUOGZLGH�FROODERUDWLRQ��
ERWK�IRU�PDFKLQH�DQG�IRU�GHWHFWRUV� :H�DUH�
HQWHULQJ�DQ�HUD�RI�YHU\�IHZ�DFFHOHUDWRUV��DQG�WKH�
KHDOWK�RI�+(3�LQ�DOO�UHJLRQV�UHTXLUHV�WKDW�ZH�DOO�
SDUWLFLSDWH�VWURQJO\�LQ�HDFK�����7KH�FRUROODU\�RI�WKLV�
LV�WKDW�HDFK�UHJLRQ�KDV�D�VWURQJ�QHHG�IRU�VRPH�
IURQWLHU�FROOLGHU�LQ�WKHLU�UHJLRQ��WR�NHHS�WKH�UHJLRQDO�
FRPPXQLW\�VWURQJ�

● :H�QHHG�VRPH�JOREDO�SODQQLQJ�WR�NHHS�WKLV�EDODQFH�
DOLYH���6KRXOG�HQYLVLRQ�VRPH�V\QWKHVLV�RI�WKH�SUHVHQW�
SODQQLQJ�H[HUFLVHV���

● ,Q�WKH�QHDU�IXWXUH��(XURSH�ZLOO�WDNH�WKH�HQHUJ\�
IURQWLHU�ZLWK�WKH�/+&����$VLD�DQG�1RUWK�$PHULFD�ZLOO�
QHHG�WR�GHYHORS�IXWXUH�IDFLOLWLHV��



+RZ�GR�ZH�SURFHHG"

�� :H�QHHG�WR�IXUWKHU�GHYHORS�LQWHUQDWLRQDOLVP�LQ�
+(3�DFFHOHUDWRU�SURMHFWV

�� ,QWHUQDWLRQDOLVP�PHDQV�PDNLQJ�QHZ�FRPSURPLVHV�²
IRU�H[DPSOH��LI�WKH�/&�LV�LQ�RQH�UHJLRQ��LW�ZLOO�EH�
GHVLUDEOH�WKDW�WKH�RWKHU�UHJLRQV�SOD\�PDMRU�UROHV�

�� 7KH�GHYHORSPHQW�RI�WKH�¶LQWHUQDWLRQDO�FRQWURO�URRP·�
DQG�PRUH�JHQHUDOO\��WKH�IXOO�FROODERUDWLRQ�LQ�GHVLJQ��
EXLOGLQJ��RSHUDWLQJ�WKH FROOLGHU��LV�YHU\�LPSRUWDQW���
(DFK�UHJLRQ�QHHGV�PDMRU�DFFHOHUDWRU�SURMHFWV�WR�
NHHS�LWV�PDFKLQH�VFLHQWLVWV�HQJDJHG�DQG�SURGXFWLYH�

:H�PLJKW�HQYLVLRQ�WKDW�PDMRU�SRUWLRQV�RI�WKH�/&�²
LQMHFWRU�	�GDPSLQJ�ULQJV���UI�GHOLYHU\�DQG�PDLQ�OLQDF���
ILQDO�IRFXV�DQG�EHDP�GHOLYHU\��HWF � FRXOG�ZHOO�EH�
WKH�UHVSRQVLELOLW\�RI�GLIIHUHQW�UHJLRQV�IURP�GHVLJQ�
WR�RSHUDWLRQ����7KH�JOREDO�DFFHOHUDWRU�FRQFHSW�VKRXOG�
EH�GHYHORSHG�WR�IDFLOLWDWH�WKLV�GHFHQWUDOL]DWLRQ�

�� 7KLV�JOREDOL]DWLRQ�RI�WKH�DFFHOHUDWRU�ZLOO�EH�WRXJK�
$Q�DFFHOHUDWRU�SURMHFW�QHHGV�WR�EH�FRQWUROOHG�DW�D�
WLJKWHU�OHYHO�WKDQ�WKH�LQWHUQDWLRQDO�GHWHFWRUV�ZH�
KDYH�EXLOW�VR�IDU����7KH�JOREDOL]DWLRQ�VKRXOG�EH�EXLOW�
LQWR�WKH�SURMHFWV�IURP�WKH�VWDUW����0DNLQJ�WKH�
SK\VLFV�FDVH�DQG�GHWHFWRU�GHVLJQV�VKRXOG�EH�LQWHU�
UHJLRQDO�



+RZ�GR�ZH�SURFHHG"

�� 7HFKQLFDO�(YDOXDWLRQ�RI�/&�SURSRVDOV

● 7KHUH�KDV�EHHQ�GLVFXVVLRQ�RI�D�ZRUOGZLGH�SDQHO�WR�
HYDOXDWH�WKH�PDFKLQH�WHFKQLFDO�SURSRVDOV � QRW�
DSSURYDO�RU�VLWH�LVVXHV� 7KH�DLP�ZRXOG�EH�WR�WU\�WR�
KDYH�VRPH�FRPPRQ�IUDPHZRUN�IRU�ORRNLQJ�DW�WKH�
SHUIRUPDQFH�SDUDPHWHUV��WKH�5	'�QHHGV�DQG�WKH��
WHFKQLFDO�ULVNV���&RVW�DVVHVVPHQWV�VKRXOG�EH�PDGH�LQ�
GHILQHG�IUDPHZRUNV���:H�VKRXOG�XQGHUVWDQG�LVVXHV�
UHODWHG�WR�XSJUDGDELOLW\ LQ�HQHUJ\�DQG�OXPLQRVLW\��RU�
DSSOLFDWLRQ�WR�WZR�EHDP�GULYH�XSJUDGHV�IRU�WKH�
GLIIHUHQW�SURSRVDOV�

● :H�VKRXOG�ZHOFRPH�WKH�'LUHFWRUV·�HQGRUVHPHQW�RI�
VXFK�D�UHYLHZ��LW�ZLOO�JLYH�WKH�ZRUOG�FRPPXQLW\�DQ�
HTXDO�IRRWLQJ�FRPSDULVRQ��DQG�ZLOO�FODULI\�WKH�FKRLFHV�
ZH�PXVW�PDNH����

● 'UDIWLQJ�WKH�FKDUJH��VHWWLQJ�WKH�FRPPLWWHH��DQG�
ILQGLQJ�WKH�DSSURSULDWH�UHVSRQVLEOH�ERG\�ZLOO�EH�
GHOLFDWH���,&)$�VKRXOG�SOD\�KHUH��EXW�WKH�LVVXHV�
LQYROYHG�FRQQHFW�WR�XV�DOO����7KHUH�QHHGV�WR�EH�
LQYROYHPHQW�RI�ERGLHV�UHSUHVHQWDWLYH�RI�WKH�EURDG�
FRPPXQLW\��� (36��-36��$36��,83$3����



&RQFOXVLRQ&RQFOXVLRQ

7KH�SK\VLFV�FDVH�IRU�WKH�/&�ZLWK�D��VW�VWDJH�
DW�a�����*H9 LV�YHU\�VWURQJ���:H�QHHG�D�
OLQHDU�FROOLGHU WR�VWXG\�(:6%�LQ�DQ\�
VFHQDULR���:H�NQRZ�HQRXJK�WR�PDNH�WKH�
FKRLFH�QRZ�

:LWK�SUHVHQW�ODFN�RI�XQGHUVWDQGLQJ�RI�KRZ�
(:6%�LV�PDQLIHVWHG��IOH[LELOLW\�RI�/LQHDU�
&ROOLGHU GHVLJQ��HQHUJ\� ��EHDP�SDUWLFOHV��LV�
HVVHQWLDO���7KH�/&�ZLOO�EH�DQ�HYROYLQJ�IDFLOLW\�

7KH�FRVW�ZLOO�EH�KLJK����8QOHVV�ZH�
LQWHUQDWLRQDOL]H�VR�DV�WR�VDWLVI\�WKH�QHHGV���
RI�DOO�UHJLRQV�DQG�DOORZ�SURGXFWLYH�
FROODERUDWLRQ��ZH�MHRSDUGL]H�WKH�SURVSHFW�RI�
WKH�/&��RU�DQ\�RWKHU�QHZ�IURQWLHU�IDFLOLW\�
DQ\ZKHUH�


